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(54) SIGNAL INTERFACE FOR TWO-DIRECTIONAL COMMUNICATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal 
interface that supports two-way communication in a 
signal transmission system. 

SOLUTION: The signal interface is used in a set-top box 
of a CATV/ communication system. A diplexer (76) of 
this interface is placed between an input/output (78) of 
the set-top box and a signal splitter (66). By placing the 
diplexer (76) in front of the signal splitter (66), 
attenuation of a return data channel(RDC) signal can be 
avoided. Thus, the set-top box can use a return data 
channel amplifier with a comparatively low gain. 
Furthermore, since the signal splitter (66) has only to be 
operated for a frequency bandwidth of a video signal 
without the need for the operation at a synthesis 
frequency bandwidth between the video signal and the 
return data channel signal, the signal splitter (66) can be 
operated within a comparatively narrow frequency range. 
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[#Wff*©f5H] 

Iff *S 1 1 H i © y frb gfB $ ftfc tfT^fff-i- 

&«#flsu striae i©y-^t»JtJK«)^2^tta 
ft ^f-jK— bysy^y-Mcfcvvt, %%'y^fJ^.twM 

MfBHl CDV— x^fc{f-f-SrSffl U M^Mf-^SriufBH 

y-r y y * y t , 
tfrfay-i'yy^ytcM-g-Sft, irBSfliSiT^Hi4*tfc 

ft #-&*y y y h L, mrESff £ft£W3*tfc{*-JH:^ 
y hSfii> 

iWfBif§i£ftfcHl t^2cD{f^-5rfflfExyy y h^B 

m u flm-asflWE^ y y * f-[c#t|^ s , ft i fa 

[ff*«3] MEKlOfa- rt^DOCS I s ti 

?rS{f-r5J;5lc|s)iiL ; J.offi|SH 2 (Of- a.— f 8* % 
(a) NTSCiSltt©fc57tD^ffti (b) M 
PEGi2&tt©fc3{f^©5*>4>fr< Hlo^ 

tfrtaaK$^7tM2cDft-^4rS{f-r5 i si-rafff 

5, fflf#® 1 fB*©ilB„ 

5, DOCSIStSftttOfcSfa^t, (a)T 
•^n^NTSCft-§-i:StJltt©fc-57*3— (b) M 
P E G i: E»®fc5f ? V>4 < th lo 

t comwmte 2 ^i^ttaw v u sfriav^^A 
14 , ttriE y * x ^ t tfs&m 1 © y - * t © w 1 c&m £ ft 
sm-i-^ytp l aomibh 2 © y-* ^fosft * ftfc-fg 

ttrfE^7°y y bgei:MfEi?2CD^-- f-tCg^ftS 
Myftfcot, liofilf, JtufBH 2 ©H M $ 
fcfS#trflWB*2©^a— H2©{£B 

t?, itrfBH2 co^§^xfdS-^SrtfrfEH2 (of*.— rt> 
h mm. £ KriEH 2 © y — ^ a» fcgflr * ft/cMia iff 

Mt^M^ 2 cof a.— f\cffi-fr&ltZ>mm^ vf 
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$r£tN W**lfB«©S«„ 
[ft*3S6] SfrSE^^r y^"©Hl*3j;t)«H2©&e 

WBt£©Sii„ 

[It*il7] BUlBH 1 Of a-ti s DOC S I SiS 

m&cohh >r~-7~ >v • *fA|©f a— f-£ra^ CA 

Tv-^y K^y Ktcis, mrta^-y/v • 

10 *©SBo 

[ff*3S8] Hi fcH2©y— x^fjSff £ftfctfy 

f6p|4iHf &y*°- AfcjsvvC, itffBH2© 

y— ^kgfg&ftJ/ofl&SE^y a i tufaH 1 ©y— 
^ m -eefli * ft s flHf*iM#rf 5 ft ©ft ^ y ^ 7 1 

1 tm2co^t, 

20 y y y b l, Mian 1 ©ST-T-sif $ ftfcttrtaffi ^ h 
#bftfcWia{f-§-§r^RK)i-«»-r5H 1 *j ir«K2 © 

itifa^ y y y b se^^ ©tfrfaH 1 & <t w'H 2 ©as s 

©«» * ftfcft ^-e-t^naff^r v ^f-^ Srgffi 

■f-Si 5lRlp-f 5Hi*5<£T>*H2©f 3.— ti, 

Sutaxyy y bSfitHuiaH2©f 3.— f-^jg^^fts 

^yfffcoT, Hi ©{4S"(?tufaH2©iSS^tLfc 
«-§-SrmJfaH2©y^-y(cM-a-S*s H2©fiS-r?itr 

30 tan 2 ©aM^ftfdt -^tutaH 2 ©^ a.— f-^fepsit 
ffJiaH 2 © y — * ^ b Sff $ fitctm 
SrfitrtaH2©f 3.-y[cis-g-$*5tuta^'f yfi, ^ 
fe^stfifaff^-^y^^^-^Sr Sfft-r 5 SB, 

9 ] fufBH l ©ffii 1 i SWB^ y" y y bSBi' 
fe^-^ft, gfltSnfcflt-§-fcK5flr#«r^Iib, MtaH 
1 ©S^ T*g«§ftfctuEff ^fc#fctbfclulBft#Sr 

ft5, ft 8 taii©gg„ 

40 [I&jfcS l 0 ] mfta^ y y © buIBH 1 *5 J: t>'H 2 © 
{iff, MfB y-^. ^ feSfa $ tu/tiJta \zf Mt 

mf^—r\'^^fi±^mich^, tt*98tB*©s 



50 



Bl*flnl lfrEHi©y3.-y^ cATWy 

K^y Ki-<ts, tfrtay-y/v • ^^©JWBoaaKW 
^ii^K-y yysrf-^- ht^Doc s i sisitt© 

[ff*5l2] tufBH2©y3— y^S OpenCa 
b 1 e (SftAff) tl»©fc5fa-t^ If 
*3S8fBf 



(3) 



[ft*ili 4] m 2 (Din^^ 2 coy -^h&Bi^ 
5JR2<B#Hf fc, 

H 2 (7)jifi-CtufSM 2 <Z)^a — ^mtuiBB 2 ^mstt 

fll 3 fSfc^i? y b h y 7" • # y ^ ^ c 
[ft*S 1 5 ] tfjfSl? 2 <D\t P ^-r^ tTi? 

[ft^Il 6] iEl2(7)fa^NTSC7tn 
[ff^Jll 7] tfrfBUlO^^-^^DOCS I s t 

* 7 - * *5 i tWS fcot, 

[0 0 0 1] 

^^^ffl^2*iRittaw««icBBi- 

[0 0 0 2] 50 
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[ft*C0SW] tr—'f/V 'TUf^H^ (Cab 1 e 
Television: CATV) ^fAH, ^# 

-^--efot), *7tfl3^x^^(c o n t e n t : ff#<7) 

left 59 T^n ^I-^t v^/Wf 
^rbtiSo CATV^rA^ CATV 
^rA^iyF^^F (head end) t\M*<D 
«##fc<D|B©2*|fttt©a«*f-aK-fi"5o 

5*2^iRittiiWlcj:!9, CATV^rAli^ cat 

fi N z^ 4 — tf ;x — (pay — per— view: ^3(Sf 

5iH»#^co-<^>Jr-^y bS8K&«tt1- 5o CATV 

Btei? y h b yf • * (S e t Top Bo 

x) iLT£gfctlT^5o 

[0 0 0 3] -tyfby/' /FV^te, ^ftAMWt 

S^tmSo tyhb^^y^li, CATV 

m(D2^\p\'\min%^tf-h (support)« 0 
[0 0 0 4] TUf^g ^f^tx-^{f^tt#^^ 

f^LJWp-e#5J:5l2:i-5*:«)lc, CATVjf^gW 
/±y h Yyy° - ^y?*(DiftmxWf>m^%Xhh 

[0005] v?/v\?y*i^m\mm&titc^<D 

£ 5 ?fe<&WS*0 1 of± OpenCab 1 e (Sft^ 

7$7 h V X|± (Cable Television L 
aboratories, Inc. (CableLab 
s (SftjSS) ) K ct 5 fftSSftfcO p e n C a b 1 e 

fV^/Vgtaff^t^T&So OpenCab 
le (SftAff) tyhh^.#ymRtti 

^ffl[caatt^x.5o 
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[0006] fr^/v- *r*j*B\zm%&titc&}<Dm^ 

fi DOCSIS (2»jffi«{, K^*) (Data 
Over Cable Service Interf 
ace Specification) t l,X%nhfrlX 
V^5 0 CableLabs (Sftjfflg) j}*fft£ Lfc D 

ocsis (SMftfiJS) iiCATVwfA^^>y 

[0 0 0 7] ii6Lft:7>r^CATVty 
hhy^^y^^lt iiSaS (RF) 7nyhxy 10 
Ftfront end), v^/V/T^ P 

UxtDof^??*— *5fK Wfttis OpenCabl 
e (SEftjftR) fcWDOCSIS (g«iS«0 
i (physical layer) E>{fcfiS»£rjftfc1- 

% 0 ^KDf-^y^Mt, 5 4MHz~8 6 0MHz© 
^/V^fe§ 0 ^2(7)^^>'^/H^s 70MHz— 130 

MH z ofl«jRWKrt^*>57*l7- K • r-?ft^ 

(Forward Data Channel : F 

DC) "Cfc5o rixfe^^r^yVTf, fS%r/y*—#'tt 

CATV^T^^y F (head end) 

— ^ . >%*/V (Return Data Chan 
nel :RDC) fJboT, 5 MH z ~ 4 2 MH z (DM 30 

[0 0 0 8] 

[jpj^ftLJ; 5 £'-r£!SJB] mft^xV v^/viry 

[0 0 0 9] #$8Wtt;, W^gi^^AfcjSV^T 2lfr 
[0 0 10] 

^ (splitter: 5>@SI§) £ ©BBfclK** ^3 
W^I/^t (diplexer) £r^t? 0 50 
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-^y^/v (rdc) jf^«^tt^i:^v\ t£ 

[ooii] io«i^ *»Ktt, m^y— * 

(source : jS) ^foSflt*nfclf9 !r *«#Sr*# 
ft LH 1 coy — J* t CDgj^iftft 2 ^f^ttaif b 

[ooi2]»lit\ f iti2oy- 

t (omm & 2 jjfr\mtn % f -r 5 ^ x ^ © fc 

fecosa-efcSo ^2£>y— *a>e>g« £ 

Jx> BttlB^7 t ^t»l ©y— *KT^£ix3fi-9*§r 

**H»fc«Hi-5f|l t®2©«-&Sr»*i-ao ^1 
£»2 to? 1 «R£*Lfc£U h%2<o\t%^ 

t^2©{f^T3!tf^TV^5r : -^S:gj»1- 

S2 0<ilT\ *»Stl/t«2<Dfl|-g'Sr»2^3. 

RSfS u M 2 © y Sff * ttfc trx tf-fS 

[0 0 13] 3Elc»iJ(DJgffi-e, h b^y°- 

^y^^-^fcSo :OT^hf^^'#y?^tt, Hi 
<D y-Ts 1 off #SrS:{f LfioM 5 ff-^Sr^ 1 <o 
y-x\zmtiir%mi<D^$:^& 0 ?yy a v?^\m 
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fc$&l<DX71) (split: jf^Sr 
[0 0 14] 

(CATV) v-^T-A (^tLTlOtSf) CO^n 
y^HSr^^o CATV^TA10l42*|Rltt©f ^ 

[0 0 15] CATV^fA 1 Oft, ir^-^/V • ^3/ 

K^yKSiH^ ::ccatv^tA10 

tt^f^T(D) IrWi^— • M7 — ^ 1 8f4, A 
Sltettt, K^i^ K16 ^bCATV^rA 1 0 

<e>U— tr* • a: y T^(c#Si-^o *DA# 2 0 ri^M 

^-•7VW • £3/ 1 8^, ^(Djgj&fcj&oT^®: 

/^©CATVg$/8E CTxJ4\ HB22 (r. 
Sttftflf #HF T*p b jxxv ^ S J: 5 <d 3 * * * fc 5 

V>{i^77- (coupler) ^CATVWrAl 

[0 0 16] CATV^fAlOB, • 
*y YV — 9 1 8{CjDx.T, fcSV^iPW^r— ^/V • * 
y M7 — ^ 1 8Oft0l^ *7r^^' W/K IHW 

iir^o lot, CATV^rAlOB, JPA#2 0 i 

l^illf j3J;V/*fctt2^iftiiW (minis 

<fct*§f§) SrtT5 -i^'e^So CATV^rAlO 
f4, --i:B^iait5fc^[^ ^^KxyKi 

[0 0 17] ^*(Oj;5t^ -^s/ KxyKl 614, $Jx. 
[4\ ^T*^y K^V'KRflll 4rtlcEfllStL5*JI 



(5) #P 2001-359068 

8 

60 K^>- KK-OB 1 4(4, a^^y— 

W^r-^VV • *s> h^-y 1 8£^LTJPA#2 0 {eg 
ffi"So — MtLT, CATV^rAlO^ 40(7) 

10 o-£of (AMWW4 6MH z) fftt£v>(cWPiSrg 

[0 0 18] — Jftfc, K^VKl 6^feiSft 
^Utr^g^ft^, T^n^\ t^v^/K *fc»4T 

^•/bTr* ■ b U-Af4, WMtr—?;v . ^3, 

20 M7 — ^ 1 8TiSfI1-«5fc*{CT3/7 P 3Vy^ bSftS 

*mm& (rf) «s&jRtaiffli-5o ^--xv^/^ 

ft -Tl/h^gy • Ify b* b y-A|4, CTx.f4\ M 

T-f^/V'a-fy^ (code 
c : coder/decoder) Srfljffl LTfi^iIT 

(QAM) , IJ/4%fifSv/7fWy^ (QPS 

30 k) , fcsv^nxiflflitttt (vsb) aew-efcSo ±» 

LfcxV ^^/v^W^^-aco^ (MxJ4\ 1 6 - Q 
AM, 3 2 - QAM, 6 4 - QAM, 2 5 6 - QAM, 
4 -VSB, 8 - VS B) (Dg^t, WT> 9 4 ~f <D*f 4 

[0 0 19] § ^3/ K^V' Kl 6(4, /fy 

40 T^P^Tl^ t^^LT, iPA^2 0 t(D2^fB3tt 

^^aflrsrftttusfctt^-b^So 
[0020] 12c ^cic^-rsjsa^ia^x 

A (^($tLTl 2tSt) 4r*^ 0 ^rAl 2(t 
-3/ K^^Kl 6 t*A# (f—tr^*S*t5#) 20 

?r^ 0 Kl 6 tC(4 OpenCable 

(SftffiW) ^jyKxyK2 4iS^5„ OpenC 
able (SftSg) ^3/K^^K24J4, f^^/V 
CATVty b b yy° • sSy^^teit^fife^r-f^^/V 
• f^-f * ICB8i"5 Cable Televisio 
50 n Labs ft (CableLabs ) <D 
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T Y'^y^ V - y°y y h7j—J± • T> K • if— tr* 

(AdvancedPlatform and Ser 
vice) ^/V-ycO^^^^.n-Xttli*^^ M£fi£ 
9o OpenCable (Sftjgg) ^ K^^ K 2 4 

« N tr^a-. *vri/y mm.<Dtm) <omt*nm, 

nditional access syste m) t 

Jfc}:, DOCSIS (Data Over Cabl 10 
e Service Interface Speci 
f i c a t i o n) <D^y Y^V K2 6 £^i? 0 DOC 
S I S (?lft, CableLabs (»»iffi«0 

AJCOV^TO CableLabs (^ftffig) <E»f y 
^:7^ — ^SfrM5o DOCSIS©^KxyK2 
6f4[HW^-^> • YV — 9 1 8Sr^1-5JPA#2 
O^fcft^^^y MSSIB 5 0 20 

[0021] ijpA#2 o ttiRitt^— ^/v • *y hu-9 

5 0 OpenCable (gftjffifil) h7^^tD 

OCS I S hyi/i/—s<%Bx-%tcMz.±y h hyy° - 

$JxJ4\ T^^tE VCR, DVD, IP7t 

^*ifi:g8KLTV^5o ±yhhy7 -7$y9X30fe 
^5/K^yK16 (tftfc^ OpenCble («« 30 
j§jg) K^>- K2 443«tt>*DOC S I S^y Y^> 
K2 6) t 2^fttt^Mffi;^#£o rtLfctt, 3 0(0 

[0 0 2 2] Sl©ffy^/Ht JS?£S^«5 4MH 
z - 8 6 OMH z B(C#ftt57t n ^ (Mill NT 
SC) ttyir 4 9 As (Wttf, Forward A 
pplication Transport (7^17^ 

K T^Vfr— *sal/ Yy^y^—Y) : FAT) CD 

6 0 f|2c7)^>^/W4, 7 OMHz-1 3 0MHz© 
ja«ft**-e± C57*17— Yf~9 -7-*>*A> (F 
orward Data Channel : FDC) t* 

fc§ 0 fcfr^ • *f-Jr^*;vty*y— Yf—9 ■ ^> 
^vcitt, f—9/\t^\t^y Y^Yl 6*>b± 

yhhy7-tfy?X3Q\cmiS&1nZ> (iftttS) o » 50 
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3 0ft^/W^ 5MHz-4 2MHzMf#ftt5 
RDC (Return Data .Channel :| 

Ofrh-^y Y^>Y1 6 {emit £tiZ> 0 

[0 0 2 3] El 3 \Z y R F -^7>F^ 

mt^/y- 9 mmmw ss » s Docsistop 

e n C a b 1 e (Sftffift) 0«tB&Sfc^5t£*8fff 
(Djjf&to-fn y^0Sr*i" o ORFffJjsllRFa* 
9 9/4 >9y^—x 5 8 Sr^LTlRltt^yVv • *y 
M7 — * 1 8j5»e>£ff SftSo *-©RFf«tt, — y 
K^yKl6 (S]2#f§) W©DOCS I Sff-^t tf 

[0 0 2 4] ffi^/ft^^y >^50BRF3^^ 

/4^9y^— *5 8iaft^s^ ^y f^vki 

bA*1-5^ft/{f-^Sr2o(DaK}c^7 p y y b (# 
W) -TSo ^7°y^^5 0tt^^F5 65:I^ w 
F56 >-*fc(4ii8§ 5 4 ^ItTtn^ 

/*?4i?9A" b^W^-^S 2^^§tl6c 
n ^/xV • tTx^a— : r 5 2 7tn^*5 

[0 0 2 5] X^y 0f4$fc(cA*/W*/K-b 

4 8 Sr-g-*, A*/m^^°- b 4 8 ^*/cf4SSg 
4 6 ^LTDOCS I S^^l— ^4 0^^$tl5 0 
DOC S I S^— ^4 0f4— #<Djf4 71' 9V4 2 Sr 

^7>^t4 2(l DOCS I S in-^r&y y°]) y9 5 0 
A^DOCS I S^^—T4 0lC[R]tf\ S^X — ^ 7 • ^ 

tv^v (RDC) (D\t J %%:M ] 0 : T—9 - f-^^/vif 

(6$ 4 4^^7l^n 0Sd{Sx.5o 

[0026] la 3 y y ^ 5 

OI4^rft§r«5M9T ? -t? • ^ ^^Mt^ ^ ^ 
5 0 lot, M^T 2 -^ • ^-¥>-^/Wii«^4 4(4, £ 

[0 0 2 7] B4t, |-(DRFW^a6 2* 
^ttjf^/^-^affSS^fc^tSDOCS IS^Op 
e n C a b l e (Sft^S) ^f6Sr^1"S*^^C0 

iJRFa^^^A^7x^ 7 8?r^LT[Wltt^— 

^/V- *y M7-^ 1 8 3&>fcSft*tb5o <E>R 
FflrJKtt-^y K^V Kl 6 (0 2#i) ^^CODOCS 
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[0 0 2 81 *»W<0— *«|cav\ ^V7V^f 7 6 

?7x^7 8^$Jl5 0 9^^V9^7 6ftDO 
CS I Sj3W7tn^/f>f^/V' tfx^lf^^f 

— h6 4C > 7>f 2Sr^LTDOCS I Sf 
a— ^a^JS^^tbSo DOCSISfa-tfiDOCS 
I S Itt«*{C^oT®IE^aiIll^^^ DOCS 
I S(t#SrSfllb-ttbtc|Bl||-r5o s>*6 6fi$ 

8^jg^$tt5o 7tP^/f^v ? ^'tfrtfa- 
^6 8tt*Eft»aiHlllSr^*, 3KS«£jre*qfe*i 20 

ft L-tixfcRmi"5o 
[0 0 2 9] *3PJ<DJ®3(£^V\ W7u^t7 6fi 
*:/y 6 6 ©fltf{£fc50rC, MOT-? • f-r^ 

/Wt-^tt^^y ^^iaotij^4v\ Sot, * 

{J£i\ ^(D±, ^^y 5/^6 6tttr^fffiM^f^ 

©ffjftfi (5~8 6 0MHz4fcf4 7. 4^*—:/) 
-eftf^r < , tTxd-ft-^Offlr«*B (5 4 - 8 30 

6 0MHz*fc}33. 9 9t^^-7] O^iMIN^ 

[0 0 3 0] B5^ 2|PRF (^MIS*) 

OCSISiOpenCable (S®fgg) ^«t££ 

'KPy7(cable drop) ^CATV 

^&#»i-£fc»fcmtfi5o locffUlt RF^ 

^^V^^^x^SO^LtRF At^ifc 40 
tl5 0 RF A^2^fn]ttCO^TfcoT, "In/O 
ut" -e*i~ 0 K2©tt«liRF3^^^/^^7x 
^8 2^LTRF B-e^XLfctL5 0 RF Btt2 

( "I n/Ou t" "CS-T) *fcttA*~f 
( "I n" CO^T^i") -CfcSo" 
[0 0 3 1 ] A/B^>f^f 8 4(t RF At RF 
BfcggRStt, RF A4fcttRFBSrjKRLTa!9(^ 

7}) y$ 8 6(CA*^tt5o ^^y 8 

— f8 8tt, ?>f ^*fcf^ilSS9 0 DOCS 50 
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I S^-^9 2filt5W7V^t9 4{C^$ 

^1h9 4fcjft#Sjx5 0 *K-h8 8f3 2*lRjtt»fg£^ 
b-T5o ^^y 6©SU(DsK— bfc2*|Blttii 

^/^V • fc^W^-^ 102 [c^snSo 

[0 0 3 2] RF B ^A*t 5Si/f t ^^^(?)^ 
tf>4§£\ A/BMyf8 4lP a B" 
M^^— ^ • ft^/Hi^7 K^^ Kl 6 tg^LT 
SBfcT, t^oT, DOC S I SS/^^A^Bf^fgt^ 
6 0 ^tlfl®*L<?SV^T\ RF Bte$&#)\aZ2 
Jj^min ttftfrhs "In/Out" ) 
1r£o m^m^fcit^^y^^ (RF A^RF B) 

[0 0 3 3] 16[C, *«WOl!B«KtS 5 *Ji0!lC7)^ 

:<OSt«1:1t 2o(Offi$ (RF A^RF B) ^ 
^x.b^5 0 KRF AftRFn^^Ay^x 
— * l l OtcJ: 9-^x.fctv5o WRF Af4 2*|Bj© 

"I n/Ou t" 
tf 0 S«RF BttRF4WA^7x^l 1 
2\C £ t9^X.^^5 0 S«RF Bftliffa (^y Kx 

"In" £^fr 0 

[0 0 3 4] «RF Afiy — K* fcttiB^-l 1 1 £r 
^tt^7 P ^tll4[l81^^5o ^^V^ 

H4I4M9 • ^-r ^*/WMB» l l 6 icsB-fr £ 

W-t"5o ^V7V^tl 14(it^^yyy^i l 81^ 
jg^^tt, RF A^fcAXtSfttli^^yyf (^ 
S'J) £;ft6 0 ^7°y ^11 8(Dlo«- M 20 
II, 9>f V*fettaKl 2 2HLT, DOCSISf 
a— ^1 2 4 tJg^^tiSo ^^y 1 1 8CDSUOJK 
— M 2 6«A/B^^ 3 OC0 1o<OA*{C^ 

Six5o A/B^^/f 13 0©StoAAtt, y-K* 
fcttJB-? 1 1 3^lt, RF B3*??A^7 
x — ^ 1 1 2 [dg-g*£*l5o A/B^yf 13 0©ffl 
Afi7tP^/fV^^ • trtfa-tl 3 2{cfe 

[0 0 3 5] 16 (7)HJ6MT% ^R F B Ii7tn ^ 
• tr^CD^Sr^L, f«RF AttT^n^ ^ 
^/K joitfDOCS I Sft^/vSrft5 0 
T\ trx^A^t*t1"5A/B^-f >^^l 3 ooffififc 
fll:b9ft<, DOCSISfa-t^g^f^'ff 

[0 0 3 6] g]7{C N ±3*Lfc*»W(0j|Ra*ift*aAy 
"tfV^S"fey b h ^"7° • sKy 3 0(7)RF7ny hxy 
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j^a* • r 

F So t&oT, RF7PyfxyK 

Sr0 7fcl*U ifttbtl 3 

[0 0 3 7] -fey b • i£y9* 3 0 (2^|R]ttffi 

ffSB) ©RF7o>'bxyKl3 8fl2o©ff«4fc 
tt^-Y^/V (RF At RF B) ICflg^StbSo El 

b1~3^T\ *^ "In/Out" Sr^, T^n^\ 
tV^/^^DOCS I S^^^^Sr*"1"5fc^R 

^^tt^c Sfe(Cia6(Dj:5iC N «RF B^T^n 
^- ^ft^RF7nyhxyFl 3 8 
tfi/E^So RF7PyfxyKl38ttRF^^^ 

^/^y^7x-V^f 1 4 O^LtffeiRF 
Aldte-&£jx5o RF#-M40li^^tl4 

• ^ ^/v^ffiSS 1 4 6ftg!)f-^ • 20 
^;vf-^ (RDC) SrSfrAtU M()f^^ -ftv 

[0 0 3 8] ?V7V^f 14 4^ 7£ b^V^K 
(Out Of Band :OOB) *7 P 7^148t 
Sr&SfrSo OOB (»#0O ^77-1 48(1 iry 
fb>77 > - #5^*3 0O&6COOBffitfl!f«S:# 

5 0 OOBny/^^i 5 0B7t7-Kf u ^ 'ft 
(Forward Data Channel: 
F D C) 0>Jalfl$!B!g$ (Local Oscillat 30 

0 r : LO) (DffflWTS-fcoT, FDC I F{f^5r# 

}1§ 0 OOBi7^7-l 4 8J1DOCS I Sjf^i fcTr 
jrig^&X?]) 1 5 2\cm%o DOCSISf^i 
DOCS I S^-^— 1-1 5 4iCA*Stl, DOCSIS 
fa-tl5 4li, DOCS I Sfa-tfiJi7^fy$: 
iMT, DOCS I SffiiJ«t-^§rSttft5o DOCS I 
Sfa-tl5 4tt, I^IP^^fcDOC S I S{f-^£D 
OC S I S I F^^^/Vl 5 6 ^Av^U ^v^ — 
/H5 6ttDOCSIS I Fff-^?rai*1"6o 40 

[0 0 3 9] y9 1 5 2 0SlJ<Dffi*f4. A/B* 

15 8©10(7)AA (ffiti- "A" 
&£friZ> 0 A/BXj y^l 5 8<7>SU<7)A* (ffiftfc 

"B" ) ttRF B(Z)^ttAA^)RF3^^^/>fy^ 
7x- ^ 1 4 2Hlfirg k £*x5o Z(DXoKLX, A/B 

5^1 5 8SRF BAA^Ttn^trtif 
!5\ SfcttRF AA*^t7^ft (T^n^J:^ 
/Sfctt^S^/vO SrS^i-5o A/B^yf 15 

8coft*l4*:/y 1 6 0lcA*£2x5 o ^y^* 

1 6 OOlOCOtiJ^^M^^ • ^-f 5X^1 6 8|£j|frfr 50 
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SttSo /^/^ • ^^7fl 6 8©tiiA«RF7i7 b 
(out) ^H7 0|:MJWo r^t^SlS 

fcf±*« (xV^^g^jf^^ftffll-^SB) 17 2J4 
RFT 1 ) h • aK— b .1 7 0 £jfr5 0 
[0040] ^yy?16 O^SU^trl^jfl^^ • ^ 

;v) (DMWTfcfo V , i? y b b ^ :/ • #V ^ * 3 0 S: tf 
2j&>£><Z>tp|WJBIS«fc (IF) coT^-n^f-^ O&ffiiWc 

ttNTscw-g-e&aas, pal, secam, 

te^^-CfciVO NTSC IF/f^l6 
4tCA*^tL5o NTSC IF/73^16 4liN 
TSC^-xV^/^^ff^^, tyhh^^j/ 

3 0<Dm(DW£fcW$;1rZ>o i FxV v^/Wf-^te 

FAT (Forward Application T 
r a n s p o r t) I F^v 5 ^ — /VI 6 6tA*S^ 

6 6HFAT I F{f^£tH^J~f5o 
[0 0 4 1] s*>(s<X • ^s^l 6 8(DSlJ(DAAft, 
VCR^H8 0Sr^LT, V C R 1 7 8 *>&<£>ft ^ 
SrSttAttSo VCR178tt, VCR17 8^J 
tlTV^S VCRfflA^ M 76 Sr^TLT, -fry b b y 
7°'*y^7 3 0(7)RF7nyfxyKi 3 8^tr^ 
t^aytt^Stt^o VCR178I4, tybh^^ 
3 (BB) <D\ffMn^ 

«rSfrts**i» (rr-eiitt*o3/4aai») a^fe 

[0 0 4 2] ✓M'** 'Myf 168f±, a?* • 

^i^f*U\ /M^-^yf 168^\ |7t 
^-TiptC, Ty^tftbt "A" A 
/B7^f y^l 5 8 9 , rl^^gtll 7 2 

iir^e^ayff^RF A^tfcSRF B^bl 

"B" (fcSfcfcStt (0*^:T) s fUt^Ml 7 
2tt, VCR 1 7 8 £r^LT, i? <y b b y 7 • * 5/ ^ * 

[0 0 4 3] #*LlMRtt^f±*/4fc^ 
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[02] *PA#oflft8Si:ScjRbTV^, Ikdcatv 

[0 3] iljf v/^x^cO^-coa{f^fe5V^«[Iltt^ 
rVTI^JW 2*fR]^af&gB^*5Jt5 DOC 
SISiOpenCable (Sftlffiff) 

[El 4] **^ojS3i£^«{f ^^fA©|-©!8 

BIC*5tt5 DOCSIS^OpenCable (SEft 

[15] aff ^xACD2o(7)aff^*fctt|Kltt^T ? 
>rT^^§tb5 2^fR]14coSBiC*5V^T DOCS I 
StOpenCab 1 e <D«fB«r£/£1-5 

[H6] **W<DJSai^v^iiW v/XrA(Z)2o(7)Ifg 

BlCfeftS DOCSIStOpenCable 
[H7] H2COa{fSB(7)^^J(7)RF^P>'b^^ 

h\ aw^7 i A<^2o<^awwr**fc'i4K#^ 

7^ T ft Sir y fb^/ - tfypWfuyt? 

1 0 CATV^rA 
1 2 CATV^rA 



1 4 %"—~?;V • Ft 
1 6 ^y K 

1 8 

2 0 
2 2 
2 4 

2 6 

3 0 
3 2 

3 6 

4 0 
4 2 



OpenCab 1 e {^AMW) ^y K^^ K 

docsis (aftffiflO ^KiyK 

DOC S I S^ — 

M 9 7**-^ • ^ >^/l" (Return Dat 
a Channel) *|46& 
4 6 7>f^*fcf4aK 

4 8 A*/ttJ**-b 

5 o it-^/e^^y 

5 2 Ttn^/fV^/^ 
5 4 (»») 
5 6 tttfj#— b 
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58 RF3^^?A^7x^ 

6 0 DOCS I S^— ^ 

6 2 7^ (3K) 

6 4 ^lC0tti^//K— b 

6 6 MtJXZfVyf 

70 y-r > mm 

7 2 ^2C0Hi^ 

7 6 ?<irfV$*jr 

10 7 8 RFn^^/^^x^ 

7 9 JKKf 

80 RF3^^A^7x-7 



8 2 RF^^^A^^x^ 

8 4 A/B^y^ 

8 6 I^^Jy^ 

8 8 *y°V y9 8 6 

9 0 7-fy(IB) 

9 2 DOC S I S^a — 1- 

94 ^-fyv^f- 

20 9 6 y9 8 6<D%\\<Dtf—h 

9 8 

10 0 M 5 X— ^ • ^-Y 
1 0 2 T^n ^/xV v^/V • tfx^a—^- 
10 6 *^|PJ(7)^J|^i|(7)i/^xA 

110 RFa^^A^7x^ 

1 1 1 y-KSfdW-^t/v 

112 RF3^^A^7i^ 

113 y-K^fcf^^-^^ 

114 PJ-fVt'fy 

30 116 MtJ'T 4 -^ • ^^/v*#ft!£ 

118 m^^y y ^ 

120 ^yy ^11 8(7)lOC0^ 0 -b 

122 y^^(ass) 

12 4 DOCS I S^— ^ 

12 6 ^11 8 COSUcOtK— h 

13 0 A/B^-f ^ 

13 2 T^n ^/xV v^/V • t'rtf^t 

13 8 RF7nyfxyK 

14 0 RFn^^A^7x-V*-f 
40 1 4 2 RF^^^/^^x^ 

144 ^7V^t 

14 6 M 5 7*—* • f-t ^/M|(BS 

148 OOB (out of band) ^7°^ — 

15 0 OOB^y/^^ 

152 y y * 

15 4 DOC S I S^=l—T 

156 DOC SIS IF^v^a^ 

15 8 A/B^-f 3^ 

16 0 ^^y 5/^ 

50 1 6 2 \f"f^^—r 



(10) 



17 

164 NTSC I 

166 FAT (Forward Applicati 
on Transport) I F^E* i/zL*—/]/ 
16 8 /M^^ (A/B) 3^ 
170 R F T ^ b • h 



* 



^172 
17 4 
17 6 

17 8 

18 0 
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VCR[U^# 
VCR 

VCR*- b 



[Hi] 



[02] 




OPEN CABLE ^yKx^K 
— tf^r^- - =* IS*/ ^ h 

— f i'*— *y N 



DOCSIS — «y K^>K 

— r>^y h 



18 




12 



^20 r 30 



-OPEN CABLE hJ^is—s* 
—DOCSIS h?>*>s< 



I 



mm^mmm 

-*rv\*3tmm, vcr, 

1 p^vfcif 



J 



[03] 



RF 











DOCSIS f-*-^ 



) 



(11) 
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[04] 





[16] 



108 




(12) 
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7] 




Aft/to* 



♦ RDC 

• RDC GMMW> 



H=DCF 
# FDC LO 



5g iai^vhn— A- 



RFB 
172 






^162 




















MIS 


F/DCDfi 











DOCSIS 



(71) WRA 300000708 

46, Q u a i A, L e G a 1 1 o 
F -92648 Boulogne Cede 
x France 



(72) tnfis ^^K//vx 

zvxtr/v ^v^r— • y 206 

/V T— C f> • h 13261 
F^— M#%) 5C064 BA01 BB05 BC14 



